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CLAIMS 



(57) [Claim(s)] 

[Claim l] The polyester resin mixture (A) which consists of 0 • 50 % of the weight of 
polyester resin with which 10 ■ 90 % of the weight of polyester resin whose glass 
transition temperature (Tg) is 10 ■ 90 % of the weight of polyester resin lower than -10 
degrees C, and whose Tg is -10 degree-C-30 degree C, and Tg exceed 30 degrees C, the 
tolylene diisocyanate prepolymer which number average molecular weight is 600*2400, 
and has the epoxy resin (B) of weight per epoxy eqmvalent 300-1200, and two or more 
blocked isocyanate radicals (C) 

The viscoelasticity constituent characterized by considering as a resinous principle. 
[Claim 2] The viscoelasticity constituent according to claim 1 which blocks the 
isocyanate radical of the poly isocyanate obtained when a tolylene diisocyanate 
prepolymer (C) makes tolylene diisocyanate and castor oil react at a rate that an 
isocyanate radical becomes more than the equivalent to active hydrogen. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(Field of the Invention) 

About a viscoelasticity constituent, especially this invention constitutes all or a part of 
structural members of the structure, such as home electronics, building materials, and 
a car, decreases vibration of the structure, and relates to the viscoelasticity constituent 
suitable for manufacture of a compound-die sound deadener useful for reducing the 
noise. 

(A Prior art and its technical problem) 

In recent years, it is in the inclination which regulates the noise and vibration for an 



improvement of the work environment in ordinary homes or a station. Since it 
corresponds to such a trend, it is requested that improvement in giving 
vibration-deadening nature to the metallic material which are a noise source and the 
source of vibration, or the vibration-deadening engine performance should be aimed at, 
and a compound-die sound deadener is being used. 

A viscoelasticity layer transforms into heat energy the vibrational energy added to a 
metal, consumes it, and a compound-die sound deadener reduces the noise therefore 
generated in vibration. This sound deadener has been used for building materials, such 
as an oil pan mechanism of a washing machine and an automobile, and a door, a floor, a 
shutter, etc. in recent years corresponding to the needs of noise regulation. 
This sound deadener is usually crowded on both sides of a viscoelasticity ingredient in 
the middle of metals, such as a metal plate which carried out the phase confrontation, 
and a double metallic conduit, in **. 

By the polyester system, the constituent which mixed the epoxy resin to the polyester 
resin whose glass transition temperature (Tg) which consists of glycols and phthalic 
acids is 0*60 degrees C, and this resin is proposed, for example as a viscoelasticity 
ingredient for sound deadeners conventionally used for such an appUcation (refer to 
JP,50-143880,A). Since only the thing 0 degrees C or more is used and the resin and the 
constituent of the above-mentioned proposal is [ Tg ] insufficient [ carrying out a deer, ] 
of bond strength to severe processing of press working of sheet metal etc. insufficiently 
[ a periodic-damping property ] as polyester resin, The problem of causing an opening 
aperture phenomenon on the contrary, or flowing out in the case of printing since 
[ which waits for the above-mentioned viscoelasticity ingredient although it is easy to 
produce a gap in a compound-die sound deadener and a printing process may be further 
given after press working of sheet metal ] bridge formation hardly arises or it cooks is 

(The means for solving a technical problem) 

On that the viscoelasticity constituent for compound-die sound deadeners is excellent in 
an adhesive property in the first place as the demand characteristics, and a practical 
use target - After that the adhesive property excellent in the temperature at the time of 
processing of press molding from about 20-degree C low temperature to about 60 
degrees C etc. is shown, and processing, since the viscoelasticity constituent may be 
given to the about 180-degree C printing process in an elevated temperature, it is 
required for a viscoelasticity constituent not to flow out near stoving temperature, but 
to have a certain amount of adhesive strength (for them to be usually 1.0kg / 25mm or 
more at T mold peel strength). Moreover, it is important for the second that the value of 



a periodic-damping property is high. Therefore, this is expressed to the size of a loss 
factor. 

this invention persons completed this invention wholeheartedly as a result of research 
that the viscoelasticity constituent which has the property which showed not only 
ordinary temperature but the adhesive strength which was [ being / about 180-degree C 
/ the elevated temperature or ] excellent, and was excellent also in respect of the 
periodic'damping property from such a viewpoint should be developed. 
10 - 90 % of the weight of polyester resin with a glass transition temperature (it is 
hereafter called "Tg" for short) carry out a deer and lower [ this invention ] than -10 
degrees C, and Tg - the polyester resin mixture (A) and number average molecular 
weight 600-2400 which consist of 0 • 50 % of the weight of polyester resin with which 10 
• 90 % of the weight of polyester resin which is 10 degrees C • 30 degrees C, and Tg 
exceed 30 degrees C - and the tolylene diisocyanate prepolymer (C) which has the epoxy 
resin (B) of weight per epoxy equivalent 300-1200, and two or more blocked isocyanate 
radicals 

The viscoelasticity constituent characterized by considering as a resinous principle is 
offered. 

The constituent of this invention has the big description in the point which uses the 
mixture (A) of two or more specific polyester resin with which Tg(s) differ, and uses as a 
resinous principle this mixture (A), and a specific epoxy resin (B) and combination with 
the tolylene diisocyanate prepolymer (C) blocked as a cross finking agent. 
Therefore, it succeeds in the thing beyond two specific sorts or specific it from which Tg 
differs as polyester resin being used for the constituent of this invention in the amount 
of specification carrying out the ******** escape of the effective-temperature width of 
face of bond strength and a periodic-damping property. 

Hereafter, it explains in more detail about the constituent of this invention. 
(A) Polyester resin mixture* Polyester resin mixture used for the constituent of this 
invention (A), Tg is lower than -10 degree C. Preferably 10 - 90 % of the weight of -40 
degrees C - -15 degrees C polyester resin (a) 20 - 80 % of the weight, (b) - Tg - with 20 • 
80 % of the weight preferably 10 degrees C ■ 30 degrees C 10 - 90 % of the weight of -5 
degrees C • 20 degrees C polyester resin (c) Tg exceeds 30 degrees C and consists of 2 - 
10 % of the weight preferably 0 ■ 50 % of the weight of 40 degrees C - 80 degrees C 
polyester resin. 

From the range of the above [ the mixed rate of polyester resin (a), (b), and (c) ], if it 
shifts, the constituent which had the bond strength and the periodic-damping property 
of having excelled in the large temperature region cannot be obtained. 



In this specification, Tg of polyester resin is based on a differential scanning calorimetry 
(DSC). 

The above (a) The polyester resin of " (c) can be manufactured according to the approach 
of itself known by carrying out the polymerization of a dicarboxylic acid component and 
the glycol component with the monocarboxylic acid component for molecular-weight 
preparation if needed. As a dicarboxylic acid component, an aliphatic series dibasic acid 
or its reactant derivatives, such as aromatic series dibasic acids, such as a dimethyl 
terephthalic acid and dimethyl isophthalic acid, or a reactant derivative; azelaic acid of 
those, an adipic acid, and trimelUtic anhydride, are mentioned, and ethylene glycol, 1, 
2-propanediol, 1,3-propanediol, 1,3-butanediol, 1, 3-hexandiol, diethylene diol, 
neopentyl glycol, etc. are mentioned as a glycol component, for example. Furthermore, a 
benzoic acid, t-butyl benzoic acid, etc. can be illustrated as a monocarboxylic acid 
component for molecular-weight preparation. 

The polymerization of these carboxylic-acid components and glycol components. The 
usual polyester ********, therefore the ester interchange method for performing an 
ester exchange reaction with an alcoholic component to the bottom of existence of ester 
interchange catalysts, such as a zinc compound and a manganese compound, by 
generally making an acid component into low-grade alkyl ester, although it can carry 
out and an intermediary **** therefore is also good for which approach of the so-called 
direct esterifying method or an ester transformation method, and subsequently to the 
bottom of existence of polycondensation catalysts, such as an antimony compound and a 
germanium compound, performing a polycondensation reaction are suitable. This 
reaction can also be performed in an organic solvent. 

generation - adjustment of Tg of polyester resin can be performed by changing suitably 
the classes and/or those mole ratios of each reaction component. For example, therefore, 
the polyester resin (a) with Tg lower than -10 degree C can be easily obtained to the 
approach of using many ester derivatives, such as the carbon number 6 [ about ] of an 
adipic acid, a pimelic acid, a suberic acid, an azelaic acid, a sebacic acid, etc. - about 20 
abbreviation long-chain aliphatic series dicarboxylic acid, or its methyl ester, as a 
dibasic-acid component. Moreover, the polyester resin (c) with which the polyester resin 
(b) whose Tg is -10 degree-C-30 degree C, and Tg exceed 30 degrees C can lessen the 
amount of the above-mentioned long-chain aliphatic series dicarboxylic acid as a 
dibasic-acid component, or, therefore, can obtain it easily by the approach which has 
abolished enough and is carried out to choose an acid component and an alcoholic 
component suitably. 

Moreover, generally the polyester resin (b) whose polyester resin (a) and Tg with Tg 



lower than -10 degree C are -10 degree-C-30 degree C is the number average molecular 
weight of 10,000-40,000 preferably 8,000 or more, respectively. Having is desirable, and, 
as for these polyester resin (a) and the dicarboxylic acid component of (b), it is usually 
desirable that it is mixture (aromatic series dicarboxylic acid 40 • 70-mol % and 
aliphatic series dicarboxylic acid [ of the carbon atomic numbers 4-10 ] 60 • 30-mol %), 
and, as for another side and a glycol component, it is desirable that it is alkylene glycol 
of the carbon atomic numbers 2-5. 

(B) epoxy resin : the epoxy resin (B) which constitutes the constituent of this invention ■■ 
number average molecular weight 600-2,400 - desirable within the limits of 
800-1,500 - it is - and weight per epoxy equivalent 300-1,200 - desirable " 400" what 
is within the limits of 1 and 00 is used. 

As such an epoxy resin, glycidyl ester compounds, such as diglycidyl ether compound; 
phthalic-acid diglycidyl ester, such as an epoxy resin; phenol novolak resin; 
bromine-ized phenol novolak epoxy resin of the epoxy resin; bisphenol female mold of 
the bisphenol A mold, 1,4-butanediol diglycidyl ether, 1, 6-hexanediol diglycidyl ether, 
and ethylene glycol diglycidyl ether, diglycidyl hexahydrophthalate, and trimeUitic acid 
poly glycidyl ester, etc. can be illustrated. The epoxy resin of the bisphenol A mold is 
[ among these ] desirable especially from an adhesive point. Moreover, these epoxy 
resins may be used independently, respectively, or two or more sorts can. use them, 
mixing. 

If the number average molecular weight of an epoxy resin is smaller than 600, the 
periodic-damping property of the constituent obtained is excellent, but bond strength 
sufficient in ordinary temperature is not obtained, but on the other hand, if number 
average molecular weight exceeds 2,400, compatibility with polyester resin not only 
becomes inadequate, but the bond strength in the elevated temperature (150-180 
degrees C) of the constituent obtained will fall remarkably, and a periodic-damping 
property will fall. 

(C) Blocking tolylene diisocyanate prepolymer (C): The blocking tolylene diisocyanate 
prepolymer (C) which is the 3rd component which constitutes the constituent of this 
invention The prepolymer which tolylene diisocyanate and an active hydrogen content 
compound are made to react at a rate that an isocyanate radical becomes more than the 
equivalent to the active hydrogen of this compound, and has at least two isocyanate 
radicals is made to generate. Subsequently, the thing for which this prepolymer is made 
to react in the inside of a solvent without active hydrogen, or a non-solvent by the block 
agent and the approach of itself known, and an isocyanate radical is blocked It can 
manufacture. 



As the active hydrogen content compound in which is made to react with tolylene 
diisocyanate and it deals, For example, ethylene glycol, propylene glycol, dipropylene 
glycol, A diethylene glycol, triethylene glycol, 2 and 2, 4-trimethyl -1, 3-pentanediol, 
Neopentyl glycol, hexandiol, hydrogenation bisphenol A, A xylene glycol, a glycerol, 
trimethylol propane, trimethylolethane, Lowmolecular active hydrogen content 
compound; or various polyether polyols, such as hexane triol, pentaerythritol, a sorbitol, 
and castor oil, Giant-molecule active hydrogen content compounds, such as polyester 
polyol, acrylic polyol, and epoxy polyol, etc. are mentioned. As a block agent For example, 
although each block agent, such as a phenol system, a lactam system, an activity 
methylene system, an alcoholic system, a mercaptan system, an acid-amide system, an 
amine system, an imidazole system, a urea system, a carbamic acid system, an imine 
system, and an oxime system, can use it Blocking agents, such as a phenol system, an 
oxime system, a RAMUTAMU system, and an imine system, are used especially 
effectively. 

It is desirable for castor oil to be suitable as an active hydrogen content compound used 
for manufacture of the above-mentioned tolylene diisocyanate prepolymer (C), and to 
use oximes, such as methylethyl ketoxime, methyl isobutyl ketoxime, and a cyclo 
hexano oxime, especially as a block agent from a viewpoint of the outstanding adhesive 
strength and the outstanding low-temperature periodic-damping property in a large 
temperature region. 

Therefore, a blocking agent dissociates the blocked tolylene diisocyanate prepolymer (C) 
to heating, an isocyanate radical is reproduced and it functions as polyester resin 
mixture (A) and/or an epoxy resin (B) as a cross linking agent which reacts. 
Viscoelasticity constituent- Each blending ratio of coal of the polyester resin mixture (A) 
in the constituent of this invention, an epoxy resin (B), and a blocking tolylene 
diisocyanate prepolymer (C) is not regulated strictly. Although it is changeable 
according to the application of this constituent etc. Generally a blocking tolylene 
diisocyanate prepolymer (C) The isocyanate radical in this prepolymer (C) which carries 
out dissociation playback to the amount of hydroxyl groups in polyester resin mixture 
(A) 0.5-1. 5Eq, It can be used at a rate which becomes within the limits of 0.7-1.2Eq 
especially, and it is convenient 2 • 10 weight section and to use an epoxy resin (B) within 
the limits of 3 - 8 weight section preferably to the polyester resin (mixture A) 100 weight 
section. 

In addition to the above-mentioned resinous principle, further, the constituent of this 
invention may contain bulking agents, such as a pigment and a metal powder, etc. as an 
additive, by blending the conductive matter as an additive, can give conductivity to a 



constituent and can also use the ingredient formed using it as the ingredient in which 
spot welding is possible. As conductive matter used for such the purpose, conductive 
carbon matter, such as metal matter into which metals, such as stainless steel, zinc, tin, 
copper, brass, and nickel, were processed the shape of powder and a flake and in the 
shape of a fiber, carbon black, graphite, and a carbon fiber, powder-like Lynn-ized iron, 
the conductive filler that gave the thin film of metal nickel or carbon black to the 
particle-like resin front face can be mentioned further, for example. These bulking 
agents can be used independently or can also be used combining two or more kinds. 
The constituent of this invention can be prepared by mixing to homogeneity each 
component stated above using a day spur, an attractor, a sand mill, a pebble mill, a steel 
mill, a roll mill, etc. A suitable solvent can be made to blend into this invention 
constituent for considering as the viscosity suitable for mixing on the occasion of mixing 
etc. 

Therefore, the viscoelasticity constituent of this invention can form a viscoelasticity 
layer in applying and heating to coated objects, such as a metal, and stiffening them at 
a metal. Although it is not limited especially if it is the conditions which the blocked 
block agent of a tolylene diisocyanate prepolymer dissociates as the above-mentioned 
heating conditions, generally in the temperature of about 120 degrees C - about 300 
degrees C, it is about 40 minutes • about 40 seconds. 

when not cause a softening phenomenon or an outflow with a remarkable viscoelasticity 
layer at the temperature of about 180 degrees C also when it excel in the periodic 
damping property in an ordinary temperature field and a process with processing 
afterbaking be give while the viscoelasticity ingredient form by stiffen it fi:om the 
constituent of this invention show cotton intermediary ****** bond strength to a large 
temperature requirement, and make them into a compound die sound deadener, it do 
not produce the opening aperture phenomenon of an end face or the processing section. 
Since contributing to an adhesive property and a periodic-damping property in a large 
temperature requirement and an epoxy resin contribute to adhesive improvement since 
this property is using at least two polyester resin mixture with which Tg(s) differ for a 
viscoelasticity constituent, and the tolylene diisocyanate prepolymer is carrying out 
three -dimension bridge formation at each resinous principle and an effective target, 
remarkable softening and the remarkable outflow of a viscoelasticity layer in an 
elevated temperature are suppressed, and it is thought that it originates in not 
producing an opening aperture phenomenon. 

In this way, the constituent of this invention can make a compound-die sound deadener 
the start, and it can be widely used for it to the application which eases and attenuates 



impacts, such as vibration. 

When manufacturing a compound-die sound deadener using the constituent of this 
invention, it is the approach, For example, the constituent of this invention is applied to 
the metal plate of the thickness of 0.2 - 1.2 m/m extent by the roll coater or spray 
painting. The metal plate which has the viscoelasticity layer which therefore does not 
contain a solvent in baking for 80 - 40 seconds at the temperature of about 200 • 280 
degrees C of abbreviation substantially is created. It is made for the viscoelasticity 
stratification plane of the metal plate of two sheets which has the created viscoelasticity 
layer to touch **. Thus, superposition, How to paste up on a roll or a press therefore; the 
method of carrying out superposition adhesion of the metal plate which has the 
viscoelasticity layer which created by carrying out, and the metal plate which does not 
have a viscoelasticity layer, as a viscoelasticity layer is pinched etc, is mentioned like 
the above. As for the thickness of the viscoelasticity layer of the compound-die sound 
deadener formed, it is usually desirable that it is within the limits of 15-30 micrometers. 
It remains in a resin layer as detailed air bubbles without a solvent's evaporating 
completely at a printing process, if 30 micrometers is exceeded, and a uniform resin 
layer is not not only obtained with it being less than 15 micrometers, but it not only 
reduces bond strength, but on the other hand, a metal plate becomes easy not to acquire 
sufficient bond strength and a periodic-damping property, either, but to produce gap at 
the time of molding processing. 

As the above-mentioned metal plate used for the above-mentioned compound-die sound 
deadener, ****** can also be good for metal plates, such as cold rolled sheet steel, a 
galvanized steel sheet, a copper plate, an aluminum plate, and a stainless plate, and 
these metal plates at any, such as a surface treatment plate which performed surface 
treatment, such as chromate treatment and phosphate processing, and it can cut as a 
configuration, for example, and they can be tabular, a coiled form, etc. 
In the compound-die high-damping material which are manufactured by carrying out 
like the above, when it measures under conditions with a frequency of llOHz with an 
automatic dynamic viscoelasticity measuring instrument (made in Oriental Baldwin, 
MODEL RHEOVIBRON DDV-II-EA), as for the vibration-deadening part therefore 
constituted by the hardened material of the constituent of this invention, it is desirable 
to have the viscoelastic property described below. 

Dynamic Young's-modulus (E): 108-109 dyne/cm2 Loss Young's modulus (EO^ 108 • 109 
dyne/cm2 The maximal value of a loss tangent (tan delta): 30 degrees C or less Home 
electronics, such as not only the field of the building materials with which severe 
fabrication conditions are not demanded but a washing machine, the dash panel of an 



automobile, a roof panel, a floor panel, etc. be difficult to use a viscoelasticity 
constituent conventionally, and set the compound-die high-damping material created 
using the constituent of this invention in the ****** application field. It can ******. 
(Example) 

Hereafter, an example explains the constituent of this invention still more concretely. In 
addition, in the following publications, the "weight section" and "% of the weight" are 
meant the "section" and"%", respectively. 

Example 1 of manufacture Composition of polyester resin hquid 246mg of antimony 
trioxides was taught to the autoclave of 1** as 118mg of zinc acetate dihydrates, and a 
polycondensation catalyst as the dimethyl terephthalate 18.3 section, the dimethyl 
isophthalate 11.7 section, the ethylene glycol 11.9 section, the neopentyl glycol 20.5 
section, and an ester interchange catalyst, it heated at 160-210 degrees C, and the ester 
exchange reaction was performed, and when the methanol of the amount of about 2 
hours after theory ****(ed), the ester exchange reaction was ended. Little trimethyl 
phosphate was added here and it agitated for 30 minutes at 200-210 degrees C. 
Subsequently, a temperature up is carried out to 220 degrees C, the azelaic-acid 37.6 
section is added, and it is 220*230 degrees C, and is ******** about an esterification 
reaction for 30 minutes. Subsequently, while raising temperature to 250 degrees C, it 
decompressed gradually and the superfluous glycol was removed by 250 degrees C and 
lOmmHg. Furthermore, it decompressed with the temperature up and polyester resin A 
which has the following characteristic value was obtained. 

Mn Number average molecular weight: 36,000 Tg Glass transition point: -20 degrees C 
(DSC law) 

Acid number - 1.0 OH ** : 6.5 Further, the above-mentioned resin was diluted to the 
solvent which consists of a methyl ethyl ketone / cyclohexanone =50/50 so that the 
heating residue might become 35%. 

Example 2 of manufacture According to the example 1 of manufacture, polyester resin B 
was compounded with the following presentation. 

Dimethyl terephthalate The :13.7 section IsophthaUc acid dimethyl : The 20.9 sections 
Adipic acid : The 27.1 sections Ethylene glycol : The 4.8 sections Diethylene glycol : The 
15.3 sections Neopentyl glycol: The 18.2 sections The characteristic value of the resin B 
obtained here is as follows, and is ******. 

Mn Number average molecular weight: 13,000 Tg Glass transition point: o degree C 
(DSC law) 

Acid number : 11.4 OH ** : 7.5 This resin was diluted with the cyclohexanone so that the 
heating residue might become 50%. 



The polyester resin in trade name BETSUKO light M-6203-45S (the Dainippon Ink & 
Chemicals, Inc. make, oil free polyester resin liquid of 45% of heating residues) was set 
to polyester resin C. The characteristic value of this resin is as follows, and is ******. 
Mn Number average molecular weight: 8,000 Tg Glass transition point: 65 degrees C 
Acid number : 3 OH ** : Example 3 of 25 manufactures Composition of blocking poly 
ISOIANETO resin liquid Three mols (522g) of tolylene diisocyanate were taught to the 
flask of 2**, and the temperature up was carried out to 70 degrees C. Next, one mol 
(926g) of castor oil was dropped, controlling temperature at 67*69 degrees C. After 
dropping termination, keeping temperature at 70 degrees C, churning was continued for 
about 3 to 5 hours until NCO ** was set to 87. Subsequently, three mols (345g) of methyl 
isobutyl ketoxime were dropped after cooling to 40 degrees C. After making it react until 
NCO ** was set to 0, it diluted with the partially aromatic solvent which consists of a 
cellosolve acetate / SUWAZORU 1000(COSMO OIL CO., LTD. make, aromatic series 
petroleum solvent) =50/50, and the solution of about 60% of solid content of isocyanate 
resin a which is the addition product of the tolylene diisocyanate and castor oil which 
were blocked by the oxime was obtained. The characteristic value of the obtained resin 
liquid is as follows, and is ******. 

Blocking NCO radical content: 5.2% Heating residue : 59.6% Viscosity : Example 4 of 
560CPS manufacture Until the methyl isobutyl ketoxime 115 section is dropped and 
NCO ** is set to 0 at 40 degrees C at the coronate L(product [ made from Japanese 
Polyurethane Industry 1, addition product solution [ of tolylene diisocyanate and 
trimethylol propane ], 75% [ of solid content ], 13.2% of NCO contents)318 section After 
making it react, it diluted with the solvent which consists of a cellosolve acetate / 
SUWAZORU 1000=50/50, and the solution of about 60% of solid content of isocyanate 
resin b which is the addition product of the tolylene diisocyanate and trimethylol 
propane which were blocked by the oxime of about 60% of solid content was obtained. 
The example 5 (for a comparison) of manufacture 

Except using the coronate HL(product [ made from Japanese Polyurethane Industry ], 
addition product solution [ of hexamethylene di-isocyanate and trimethylol propane ], 
75% [ of solid content ], 12.8% of NCO contents)328 section instead of the coronate L 318 
section, it carried out like the example 4 of manufacture, and the solution of about 60% 
of solid content of isocyanate resin c which is the addition product of the hexamethylene 
di-isocyanate and trimethylol propane which were blocked by the oxime was obtained. 
The example 6 (for a comparison) of manufacture 

Except using the bamboo NETO D-140N(Takeda Chemical, Ltd. make, addition product 
solution [ of isophorone diisocyanate and trimethylol propane ], 75% [ of solid content ], 



10.5% of NCO contents)400 section instead of the coronate L 318 section, it carried out 
like the example 4 of manufacture, and the solution of about 60% of solid content of 
isocyanate resin d which is the addition product of the isophorone diisocyanate and 
trimethylol propane which were blocked by the oxime was obtained. 
Example 1 The 35% polyester resin A liquid 106.9 section obtained in the example 1 of 
manufacture to the beaker made from stainless steel (soUd content 37.4 section), The 
polyester resin B liquid 74.8 section (solid content 37.4 section) obtained in the example 
2 of manufacture, the 45% polyester resin C fluid 7.1 section (solid content 3.2 section), 
the 60% isocyanate resin a liquid 31.2 section (solid content 18.7 section) obtained in the 
example 3 of manufacture, and the 40% Epicoat dissolved in methyl isobutyl ketone 
1001 liquid 8.3 section (solid content 3.3 section) were blended, it agitated to 
homogeneity, and the viscoelasticity. constituent was obtained. 

Examples 2-7 and examples 1-8 of a comparison Except considering as the combination 
shown in Table 1, it carried out like the example 1 and each constituent was obtained. 
In addition, the epoxy resin was used as liquid which dissolved in methyl isobutyl 
ketone so that it might become 40% of solid content. Moreover, the loadings of each resin 
in Table 1 were considered as the solid content display. 

Each epoxy resin used in Table -1 is an epoxy resin by the shell chemistry company, and 
number average molecular weight and the weight per epoxy equivalent are as follows. 
Epicoat 828^ Number average molecular weight 350 [ about ] Weight per epoxy 
equivalent 190 [ about ]. 

Epicoat 100 1: Number average molecular weight 900 [ about ] Weight per epoxy 
equivalent 480 [ about ]. 

Epicoat 1004: Number average molecular weight 1400 [ about ] Weight per epoxy 
equivalent 950 [ about ]. 

Epicoat 1007: Number average molecular weight 2900 [ about ] Weight per epoxy 
equivalent 2250 [ about ]. 
[Test method] 

(l) Viscoelastic property of the hardened material of a viscoelasticity constituent: Each 
viscoelasticity constituent was appUed so that desiccation thickness might become a tin 
plate with 45 micrometers, after being burned for 60 seconds so that it might become 
the material attainment temperature of 240 degrees C, the paint film was exfoliated 
and dynamic Young's modulus [ of this paint film 1 E and the maximal value 
temperature of tan delta were measured on the firequency of llOHz using the automatic 
dynamic viscoelasticity measuring instrument [made in [ Oriental Baldwin ] and model 
LEO Vibron DDV-II-EA]. Dynamic Young's modulus E was measured at 20 degrees C. 



Each following trial is a performance test as a compound-die sound deadener. 
Creation of a compound-die sound deadener The 0,8xl50x300mm chromate treatment 
alloying galvanized steel sheet (trade name pen tight PF, Nisshin Steel make) was used 
by 2 sets [ 1 ], it applied so that desiccation thickness might be set to 23 micrometers in 
bar coater in the viscoelasticity constituent of Table -1 at each one side of the steel plate 
of two sheets each, and ambient temperature put the metal plate of two sheets into the 
oven which is 270 degrees C, and carried out printing to coincidence for 60 seconds. 
PMT at this time (the highest attainment temperature of a metal plate) is 240 degrees 
C, and is ******. The spreading side comrade of a viscoelasticity constituent was stuck 
by pressure with the superposition rubber covered roll immediately after printing 
process termination, and the compound-die sound deadener which has a viscoelasticity 
layer between the parallel metal plates of two sheets was created. 

(2) rate of periodic damping- the created compound-die sound deadener " 
electromagnetism " it measured by the excitation method. 20-degree-C test frequency^ 
set measurement temperature to 200Hz a.nd 500Hz. Moreover, it measured similarly 
about that which reheated the compound-die sound deadener for 20 minutes at 180 
degrees C. 

(3) Bond strength' The created compound-die sound deadener was cut in width of face of 
25mm, and T mold peel strength and **** shear strength of this sample were measured. 
About T mold peel strength, at the tension rate for 200mm/, T mold exfoliation was 
carried out and the sample was measured. Tension shear strength is JIS. Based on the 
method of examining K-6850, it measured at the tension rate for 5mm/. Measurement 
temperature made any approach 20 degrees C. Moreover, bond strength was similarly 
measured about that which reheated the compound-die sound deadener for 20 minutes 
at 180 degrees C. 

(4) T mold peel strength in an elevated temperature: After ambient temperature heated 
the compound-die sound deadener cut in width of face of 25mm for 5 minutes with the 
drier which is 180 degrees C, it took out and the spring balance investigated T mold peel 
strength immediately. In addition, in order to prevent the opening aperture 
phenomenon of the end face in a heating process, generally the reinforcement of about 
1kg / 25mm or more is required. 

(5) T mold peel strength after a boiling- water immersion test: Although the 
compound-die sound deadener cut in width of face of 25mm was taken out and left in 
the room temperature for 24 hours after being immersed in the boiling water for 24 
hours, T mold peel strength was measured. 

(6) T mold peel strength after a humidity test: After carrying out humidity of the 



compound-die sound deadener cut in width of face of 25min for 480 hours in the 
humidity cabinet test machine more than the temperature of 50 degrees C, and 98% of 
humidity RH, although it took out and was left in the room temperature for 24 hours, T 
mold peel strength was measured. 

When it was used for a compound-die sound deadener, the viscoelasticity constituent 
using Epicoat 1001 or Epicoat 1004 as the blocking isocyanate prepolymer and epoxy 
resin of two or more sorts of polyester resin with which glass transition points differ as 
shown in Table -1, and a tolylene diisocyanate system showed the good 
periodic-damping property that the rate of periodic damping is also large while the bond 
strength after the first stage and reheating showed adhesive strength high and high 
also at an elevated temperature. Moreover, the fall of bond strength is not accepted in 
any after the boiUng-water-proof immersion test which is practical durability test, and a 
humidity test, or a decreasing rate is low. 

(All patent is translated except Table 1. Table is attached in Japanese. So, there are 
no tables. If you need Table, I translate table. ) 



